Oxidation and reduction of exogenous cytochrome c by the activity of the respiratory chain.
Oxidation of exogenous NADH by isolated rat liver mitochondria is generally accepted to be mediated by endogenous cytochrome c which shuttles electrons from the outer to the inner mitochondrial membrane. More recently it has been suggested that, in the presence of added cytochrome c, NADH oxidation is carried out exclusively by the cytochrome oxidase of broken or damaged mitochondria. Here we show that electrons can be transferred in and out of intact mitochondria. It is proposed that at the contact sites between the inner and the outer membrane, a "bi-trans-membrane" electron transport chain is present. The pathway, consisting of Complex III, NADH-b5 reductase, exogenous cytochrome c and cytochrome oxidase, can channel electrons from the external face of the outer membrane to the matrix face of the inner membrane and viceversa. The activity of the pathway is strictly dependent on both the activity of the respiratory chain and mitochondrion integrity.